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THE PATENTS ACT, 1970 
(39 OF 1970) 

APPLICATION FOR GRANT OF A PATENT 
(See sections 5(2), 7, 54 and 135 and rule 39) 



We, SUN PHARMACEUTICAL INDUSTRIES LTD., ACME PLAZA 
AN INDIAN COMPANY 

hereby declare- ' , 

£Lr.nA^*^LrJl!® ^ possession of an invention titled "A PROCES^ FOR 

PREPARATION OF l-I9'H-CARBAZOL-4'.YLOXY]-3-[{2"K2»-(METHoSn 
PHEN0XY)-ETHYL}-AMIN01.PR0PAN-2-0L" ^ivu-iiiOXY) 
^"^ Splicatira specification relating to this invention is filed with this 

(iii) that there is lio lawful ground of objection to the grant of a patent to us. 
We, further declare tiiat the inventors for the said invention are 

r4S5;^^™ J' RAJAMANNAR; all of SUN PHARMA ADVANCED RESEARCH 
SSf' ' ^^^^"^ GUJARAT. INDIA; aU hSS 

^fott^SS' " '^^^^'^^^^ P"'^'"^" "^"^'^^ 

™rH>!l**' SV^'** invention is an improvement in or modification of the invention, the 
particulars of which are as follows and of which we are the appUcant: Not AoolicahlP. 

^fn^^ni^!,^* ^PPi'.'^""^" 'i'^'de'l Of o""^ application, the particular of which are given 
AoDHcnble application deemed to have been filed under section 16 of the AchNot 

That we are the assignee of the tine and first inventors. 

That our address for service in India is as follows- " 

Dr. RATNESH SHRIVASTAVA, 
INTELLECTUAL PROPERTY CELL, 
SUN PHARMACEUTICAL INDUSTRIES LTD, 
ACME PLAZA, ANDHERI-KURLA ROAD, 
ANDHERI (E), MUMBAI-400 059, MAHARASHTRA, INDIA 
TELEPHONE NO-28397632, FACSIMILE NO- 28212010. 
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THE PATENTS ACT, 1970 
(39 OF 1970) 

PROVISIONAL SPECMCATION 
(See section 10; rule 13) 



A PROCESS FOR PREPARATION OF l-I9'H-CARBAZOL-4'-YLOXYl-3-I{2»- 
(2''-(METHOXY)PHENOXY)-ETHYL}-AMINO]-PROPAN-2-OL 



SUN PHARMACEUTICAL INDUSTRIES LTD. 



A company incorporated under the laws of India having their office at ACME 
PLAZA, ANDHERI-KURLA ROAD, ANDHERI (E), MUMBAI-400059, 
MAHARASHTRA, INDIA. 



The following speciflcation describes the nature of this Invention. 



A PROCESS FOR PREPARATION OF l-[9'H-CARBAZOL-4»-YLOXY]-3-I{2»- 
(2".(METHOXY)PHENOXY)-ETHYL}rAMINOJ-PROPAN-2-OL 



The present invention relates to an improved catalytic process for preparation of 1-[9'H- 
carbazol-4'-yloxy]-3-[{2"-(2"-(methoxy)phenoxy)-ethyl}-amino]-propan-2-ol. 

l-[9'H-carba2ol-4'-yloxy]0-[{2''-(2''-(methoxy)phenoxy)-ethyl}.amino]-^^^^ a 
compound of formula 1, is a well known drug with INN name, carvedilol having 
antihypertensive effect. Carvedilol is a competitive non-selective p-adrenergic blocking 
agent with ai-blocking activity. 

T" 

^^H2-CH-CH2-Nrf-CH2-CH2-0 T^^^^^^ 




Formula 1 

United States Patent No. 4503067 (the '067 patent as referred to hereinafter. Indian 
reference is not available) in example 2 teaches the preparation of l-[9'H-carbazol-4'- 
yloxy]-3-[{2:'-(2"-(methoxy)phenoxy)-ethyl}-amino]-propan-2-ol, a compound of 
formula 1 (carvedilol) in 39% yield, by reaction of 4r(oxiraneylmethoxy)^9H-carbazole, a 
compound of. formula 2 with 2-[2'-(methoxy)-phenoxy].ethylamine, a compound of 
formula 3. 





OCHa 



O-CHjCH^NH, 

Formula 2 Formula 3 

The drawback of the process lies in the fact that along with a compound of formula I, it 
also produces a bis-compound of formula 4, 




HjCO 



Formula 4 

which can not be avoided, making the process uneconomical and unsuitable industrially. 

The fonnation of bis-compound of fonnula 4 can be avoided by using a secondary amine 
instead of a primary amine such as compound of formula 3. United States Patent No. 
4503067 in example 5 teaches the preparation of l-[N-{ben2yl}-2*-({2"- 
(methoxy)phenoxy)-ethyl} -amino3-3-[9' "H-carbazol-4' "-yloxyJ-propan-2-ol, a 
compound of fonnula 6 (wherein R, is benzyl, referred to as N-benzyl carvedilol herein), 
which is the penultimate intennediate for preparation of carvedilol. by reaction of 4- 
(oxiraneylmethoxy)-9H-carbazole, a compound of formula 2 with a secondary amine, 
viz. N-2-[2'-(methoxy)-phenoxy]-ethyl]-ben2yIamine, a compound of formula 5 (wherein 
Ri is benzyl), in ethylene glycol dimethyl ether solvent. 

?" f' 

^":-Cn-ai:-N — CHj-CH.-O f**'*^ 

H,CO'-'^ 




NH 



Formula 2 Formulas Formula 6 

However, the process is not suited to convenient industrial application as it does not 
provide N-benzyl carvedilol in crystalline form directly from the reaction mixture, but 
requires isolation of N-benzyl carvedilol by column chromatography. 

United States Patent nos. 4697022, 4824963 and 4985454 (equivalent Indian references 
not available) relate to R and S enatiomers of N-benzyl carvedilol and carvedilol and to 
processes for preparation thereof from corresponding enantiomeric compound of formula 
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European Patent No. 918055B1 (the '055 patent as referred to herein, Indian equivalent is 
not available) teaches an improved process for preparation of compound of formula 1 
(carvedilol) in racemic or enantiomeric forms prepared via the intermediate compound of 
formula 6 (N-benzyl carvedilol, wherein R, is benzyl). The compound of formula 6 is 
prepared by reaction of 4-(oxiraneyhnethoxy)-9H-carba2ole, a compound of formula 2 
• with N-2-[2'-(methoxy)-phenoxy]-ethyl]-benzylaniine, a compound of formula 5 
(wherein R, is benzyl) in a protic organic solvent such as ethanol or isopropanol instead 
of an aprotic solvent like ethylene glycol dimethyl ether used in the '067 patent. Use of 
protic organic solvent in place of aprotic solvent obviates column chromatography to 
isolate the N-benzyl carvedilol in crystalUne form by providmg the N-benzyl carvedilol 
in solid form directly from the reaction mixture, which can be isolated and then converted 
to carvedilol or in-situ converted to carvedilol by subjecting to debenzylation by catalytic 
hydrogenation. The '055 patent exemplifies in the Comparative Examples, thaf 
preparation of N-benzyl carvedilol by reaction of compound of formula 2 with compound 
• of fonnula 5 (R, is benzyl) in an aprotic solvent like ethyl acetate merely provides 3 % of 
the desired N-benzyl carvedilol and when carried out in dioxane solvent only 50% yield . 
is obtained, even after carrying out the reaction for 28 hours at reflux temperature. In 
contrast, the present invention provides a catalytic process wherein the desired compound 
of fomiula 6 is prepared in shorter reaction time of about 2 to about 3 hoGrs with more 
than about 95% conversion in the same aprotic solvents, that prior art reports to be 
extremely sluggish. 

Further in the '055 patent for preparation of compound of formula 1, starting with 9.6 g 
of 4-(oxiraneylmethoxy).9H-carbazole, a compound of formula 2, 10.4 g of palladium on 
carbon (Pd/C) having a 16.2% Pd content and 50% moisture content is used. Thus the 
ratio of 4-(oxiraneylmethoxy)-9H-carbazole to Pd/C is almost 1:1.1 wt/wt. 

hidian Patent INI 86587, relates to preparation of compound of fonnula 1, by 
debenzylation of compound of formula 6. wherein the compound of formula 6 is prepared 
by reaction of compound of fonnula 2 with a compound of formula 5, which is 
exemplified by use of protic solvems like ethanol or isopropanol, the same reaction as 
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disclosed in the prior art '055 patent. Although aprotic solvents such as ethyl acetate are 
included in the patent as solvents that may be used, there is no description or example to 
suggest how the drawbacks of sluggish rate of reaction and low yields under these 
conditions would be overcome. 

The objective of the present invention is to provide a facile catalytic process for 
preparation and purification of compound of formula 1 in racemic or enantiomeric fonns. 

We have surprisingly found 'that process for preparation of N-substituted compound 
represented by a compound of formula 6. by reaction of compound of formula 2 with a 
compound of formula 5 in an aprotic organic solvent can be accelerated to provide high 
yields in relatively short time by the use of catalysts. The compound of formula 6 can be 
converted to carvedilol, a compound of fomiula 1, by subjecting to debenzylation 
reaction. 

hi preferred embodiments of the present invention it is found that the reaction of 
compound of formula 2 with a compound of formula 5 to obtain a compound of formula 
6 and debenzylation of the resultant compound of formula 6 to obtain a compound of 
formula 1 can be carried out in the same organic aprotic solvent. 

In the present invention it is found that the debenzyaltion of compound of formula 6 can 
be carried out using significantly lower amount of Pd/C catalyst than hitherto known. 
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SUMMARY OF THE PRESENT INVENTION 



The present invention provides a catalytic process for preparation of l-[9'H-carba2ol-4'- 
yloxy]-3-[{2"-(2"-(methoxy)phenoxy)-ethyl}-amino]-propan-2-ol, a compound of 
formula 1 in racemic fonn or in the fonn of optically active R or S enantiomer or its 
pharmaceutically acceptable salt, 

T" 

^CH2-CH-CH2-NH-CH2-CH2-0 f^^^^^^^ 




Formula 1 

comprising, reacting 4.(oxiraneyImethoxy).9H.carbazple, a compomid of foraiula 2 or 
the R or S enantiomer thereof with a compound of formula 5, 

9 — CH2-CH-CH2 




OCHiCIIi-NII-R, 



Formula 2 Formulas 

wherein R, is benzyl or substituted benzyl group, in an aprotic organic solvent in 
presence of a catalyst to obtain a compound- of formula 6, or the R or S enantiomer 
thereof, wherein R| is as defined above, ' 

on R, 

CHj-CH-CHj-N CH2-CH2-O f^'^^'^ 




Formula 6 

The resultant compound of formula 6 is subjected to debenzylation reaction by catalytic 
hydrogenation to obtain the compound of fomiula 1, if desired converting the resultant 
compound of formula 1 to a pharmaceutically acceptable salt thereof. 
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DETAILED DESCRIPTION OF THE INVENTION 



The present invention provides a facile catalytic process for preparation of compound of 
fonnula 1 (carvedilol) or R or S enantiomer thereof by reaction of compound of formula 
2 or R or S enantiomer thereof with a compound of formula 5 (R, is benzyl or substituted 
benzyl group) in an aprotic organic solvent in presence of a catalyst to form a compound 
of fomiula 6 or R or S enantiomer thereof (R, is benzyl or substituted benzyl group), the 
compound of formula 6 or R or S enantiomer thereof is converted to the compound of 
formula 1 or R or S enantiomer thereof by subjecting it to debenzylation reaction. 
Examples of substituted benzyl group are phenyl ring of the benzyl group substituted 
with one or more halogen, alkoxy or haloalkoxy group such as -OCF3 group and the like. 

In a preferred embodiment of the present invention the reaction of compound of formula 
2 or R or S enantiomer thereof, with a compound of fomiula 5 (wherein R, is benzyl) to 
obtain l-[N-{benzyl}-2'-({2".(methoxy)phenoxy)-ethyl}-amino]-3.[9'"H-carbazol-4'". 
yloxy3-propan-2-ol, a compound of formula 6 (N-benzyl carvedilol, wherein R, is. 
benzyl) or R or S enantiomer thereof is carried out in an aprotic organic solvent in 
presence of a catalyst. 

As referred to herein the term 'compound of formula 1' includes the racemic or 
enantiomeric form thereof, the term 'compound of fomiula 5' includes the racemic or 
enantiomeric form thereof and the term 'compound of fomiula 6' includes the racemic or 
enantiomeric form thereof unless specified otherwise. 

The aprotic organic solvent like ethers, esters, ketones, amides, nitriles. hydrocarbons, 
halogenated hydrocarbons, aromatic solvents or mixtures thereof can be used in the 
process of the present invention. Preferably ethers, esters or amide solvents; more 
preferably ether or ester solvents may be used. Examples of ethers are cyclic ethers such 
as dioxane, tetraliydrofuran and the like, acyclic ethers such as dimethoxyethane. 



disopropylether, methyl-tertbutylether and the like. Examples of ester solvents are 
ethylacetate, methylacetate and the like. 

The catalyst can be an organic acid such as mono or polycarboxylic acids like acetic acid, 
oxaUc acid, citric acid, glutaric acid, succinic acid and the like; a halocarboxylic acid 
such as trifluroacetic acid and the Hke; a substituted or unsubstituted aromatic or 
heteroaromatic carboxylic acid such as benzoic acid, nicotinic acid ^d the like; a 
sulphonic acid such as methanesulphonic acid, benzenesulphonic acid, pwa- 
toluenesulphonic acid and the like; a Lewis acid such as a halide salt of zinc, boron, 
copper, iron, nickel, cobalt, tin. aluminium, antimony and the like for example. ZnClj. 
AICI3. C0CI2. CUCI2. alkali or alkaline earth metal salts such as lithium or magnesium 
halides and the like, perchlorate salts for example. Hthium perchlorate, copper perchlorate 
and the like; zinc acetate, zinc oxide. BFs.etherate, zinc salt of 2-ethylhexanoic acid; an 
inorganic acid such as hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric 
acid, polyphosphoric acid, sodium dihydrogen phosphate and the like or water. 

In a preferred embodiment the aprotic organic solvent for carrying out the process of the 
present invention may be selected from ethyl acetate, dimcthoxycthanc and dioxane and 
the catalyst may be selected from ZnCb. AICI3. CoCb. CuCI^, acetic acid, triHuoroacetic 
acid, succinic acid, glutaric acid, oxalic acid, zinc" acetate, sodium dihydrogen phosphate 
and water.* 

In a particularly preferred embodiment of the process of the present invention the aprotic 
organic solvent may be selected from ethyl acetate, dimethoxyethane and dioxane and the 
catalyst may be selected from ZnCh, acetic acid and trifluoroacetic acid. 

In another particularly preferred embodiment of the process of the presem invention the 
aprotic organic solvent may be selected from ethyl acetate, dimethoxyethane and dioxane 
and the catalyst is ZnCh. 

In preferred embodiments of the present invention the aprotic organic solvent and the 
catalyst used together include ethyl acetate and ZnCI,. dimethoxyethane and ZnCb, 
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dioxane and ZnCh. ethyl acetate and acetic acid, dimethoxyethane and acetic acid, 
dioxane and acetic acid, ethyl acetate and trifluoroacetic acid, dimethoxyethane and' 
trifluoroacetic acid, dioxane and trifluoroacetic acid. 

Preferably, the mole ratio of the compound of formula 2:ZnCl2 may be in the range of 
1:0.1 to 1:0.4, preferably 1:0.36; the mole ratio of the compomid of fonnula2:acetic acid 
may be in the range of 1:0;15 to 1:0.75, preferably 1:0.6; the mole ratio of the compound 
of formula 2:trifluoroacetic acid maybe in the range of 1:0.15 to 1:0.75. preferably 1:0.6. 

In a particular embodiment of the present invention the reaction of 4.(oxiraneyhnethoxy)- 
9H-carba2ole or R or S enantiomer thereof, a compound of formula 2, with N-2-[2'- 
(methoxy)-phenoxy]-ethyl]-ben2ylamine.- a compound of formula 5 (wherein R, is 
benzyl) to obtain I-[N-{benzyl}-2'-({2"-(methoxy)phenoxy)-ethyl}-amino]-3-[9"'H- 
carbazol-4'"-yloxy]-propan.2-ol. a compound of fonnula 6 (N-benzyl carvedilol. 
wherein R. is benzyl) or R or S enantiomer thereof is carried out in an aprotic. organic' 
solvent in presence of a catalyst. 

In one prefeired embodiment of the present invention the reaction of compound of 
fomiula 2 with a compound of fomiula 5 to obtain a compound of fonnula 6 and 
debenzylation of the resultant compound of formula 6 to obtain a compound of fomiula 1 
can be carried out in the same organic aprotic solvent. More preferably, in step 'a' of the 
process the aprotic organic solvent used is ethyl acetate and in step 'b' of the process the 
debenzylation reaction is carried out in ethyl acetate in presence of Pd/C catalyst. 

If desired, the reaction of a compound of formula 2 with a compound of formula 5 in an 
aprotic organic solvem in presence of a catalyst to obtain a compound of formula 6 may 
be carried out in one solvent and the subsequem denbenzylation of compound of formula 
6 to obtain compound of fomiula 1 may be carried out in another solvent. 

In the process of the present invention, the reaction of compound of formula 2 with the 
compound of formula 5 in an aprotic organic solvent in presence of a catalyst can be 
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carried out between the temperature range of 30°C to lOO^C, preferably 60°C to 80°C. 
Whereas the reaction in aprotic solvent such as ethyl acetate or dioxane in the absence of 
a catalyst is reported to be sluggish providing about 3 % conversion to desired N- 
benzylcarvedilol in ethyl acetate and presence of about 50% unreacted starting compound 
in dioxane after about 28 hours, according to the present invention high yields of 
compound of formula 6 are obtained when the reaction is carried out for a period of about 
0.5 to about 60 hours, preferably about 2 to about 48 hours. More preferred embodiments 
the process provides high yields in about 0.5 to about 3 hours. 

in a particularly preferred embodiment the reaction of compound of formula 2 with 
compound of formula 5 is carried out in ethyl acetate in presence of catalytic ZaCh, to 
. obtain the compound. of foimula 6, the resultant compound of formula 6 is further 
subjected to debenzylation by catalytic hydrogenation carried out m ethyl acetate. 

The present invention provides a process for preparation and purification of compound of 
formula 1 wherein the debenzylation step is carried out using significantly lower amount 
of Pd/C catalyst. 

In the '055 patent for 9.6 g of 4-(oxiraneylmethoxy)-9H-carbazole, a compound of 
formula 2, 10.4 g of palladium on carbon (Pd/C) is used in the debenzylation step, which 
is having 16.2% Pd content and, 50% moisture content. Thus the ratio of 4- 
(oxiraneylmethoxy)-9H-carbazoIe to Pd/C is almost 1:1.1 wt/wt. 

In contrast, the debenzylation step in the process of the present invention can be carried 
out with significantly lower amount of Pd/C catalyst loading. For example, for 100 g of 
4-(oxinineylmethoxy).9H-carbazole, a compound of foimula 2, only 14 g of palladium 
on carbon (PdC) with 5% Pd content and 50% moisture content is effective in carrying 
out the debenzylation step. Thus in the process of the present invention, the ratio of 4- 
(oxiraneylmethoxy)-9H-carbazole to Pd/C of 1:0.14 ^vt/^^^ can be used effectively. 
Although not wishing to be bound by theories, the use of less amount of Pd/C catalyst in 
debenzylation step in the process of the present invention can be attributed to use of 
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solvent like ethyl acetate. N-Benzyl carvedilol, a compound of formula 6 (R, is benzyl), 
which is a viscous low melting solid, being highly miscible in ethyl acetate, when ethyl 
acetate solution of compound of formula 6 is subjected to debenzylation reaction in 
presence of Pd/C catalyst, the Pd/C surface is more readily available for the 
hydrogenation process. Hence the reaction rate is rapid and poisoning of Pd/C is 
prevented. Even the high solubility of carvedilol is advantageous in allowing the Pd/C 
catalyst to function efficiently. 

The use of protic solvent like an alcohol as in the '055 patent, for the preparation of N- 
Benzyl carvedilol, results in a reaction system wherein N-Benzyl carvedilol is partially 
miscible because of its viscous oily nature, resulting in Pd/C catalyst surface not being 
readily accessible for hydrogentaion process, thus poisoning the catalyst in turn, which 
could be the reason for higher loading of Pd/C catalyst used in this prior ait process. 

In a preferred embodiment of the present invention, the aprotic organic solvent for step 
'a' of the process is ethyl acetate and the debenzylation reaction is carried oiit in presence 
of Pd/C catalyst, characterized in that the ratio of 4-(oxiraneylmethoxy)-9H- 
carbazole:Pd/C catalyst is between the range of 1:0.1 to 1:0.2 wt/wt. 

In a preferred embodiment of the process of the present invention, the aprotic organic 
solvent, for step 'a' of the process is ethyl acetate and the debenzylation reaction is carried 
out in presence of Pd/C catalyst in ethyl acetate, characterized in that the ratio of 4- 
(oxiraneylmethoxy)-9H-carbazole:Pd/C catalyst is 1:0.14 wt/wt. 

We have also observed that the debenzylation reaction rate is faster when the reaction 
mass that is subjected to debenzylation contains an acid source like acetic acid. Thus in a 
preferred embodiment of the process the debenzylation reaction is carried out in presence 
of an acid such as acetic acid that can protonate the primary amine by-product, Uiereby 
preventing poisoning of the catalyst. 

Although not wishing to be bound by theories it could be reasoned that any unreacted 
compound of formula 5 for e.g. N-2-[2'-(methoxy)-phenoxyJ-ethyl]-benzylamine 
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(compound of formula 5, R, is benzyl), would get converted to 2-[2'-(methoxy)- 
phenoxy]-ethyIamine, a compound of formula 3, a primary amine, in step 'b' of the 
process. This primary amine by-product could poison the catalyst, however in the 
presence of a compound like acetic acid, this primary amine by-product would get 
protonated and thus prevent poisoning of the catalyst. 

Accordingly the Pd/C catalyst can be recycled in the process of the present invention in 
step 'b', after checking the activity of the catalyst by standard analytical procedures 
known in the art. 

In the process of the present invention the debenzylation inaction is carried out at 
temperature between the range of about 50°C to about TS'C. la the process of the present 
invention the debenzylation reaction is carried out for a period of about 3 hours to about 
12 hours. In a preferred embodiment the debenzylation reaction is carried out at 
temperature between the range of about 60°C to about 75°C for a period of about 8 hours 
to about 10 hours. In the process of the present invention the debenzylation reaction may 
be carried out at hydrogen pressure between, preferably 3.5 to 4.5 Kg/cm^ 

In a preferred embodiment the present invention provides a process for preparation of 1- ' 

[9'H-carbazol-4--ylo.xy]-3-[{2"-{2"-(methoxy)phenoxy)-ethyl}-amino]-propan.2-ol, a 
compound of formula I in racemic form or in the form of optically active R or S 
enantiomer or its pharmaceutically acceptable salt, 

CH,-CH-CH2-NH~CH2-CH2-0 f^^^^^^ 

H,CoAJ 




NH 



Formula 1 

comprising subjecting the compound of formula 6 or the R or S enantiomer thereof. 
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^^H2-CH-CH2-N CH2-CH2-O f^^^^ 



H,CO 



Formula 6 

wherein R, is benzyl or substituted benzyl group, to debenzylation reaction by 
catalytic hydrogenation in ethyl acetate, if desired converting the resultant compound of 
formula 1 to a pharmaceutically acceptable salt thereof 

In a preferred embodiment a compound of formula 6 wherein R, is benzyl is subjected to 
debenzylation reaction in ethyl acetate to obtain a compound of formula 1. 

In more preferred embodiment a compound of formula 6 is subjected to debenzylation 
reaction in ethyl acetate in presence of an acid such as acetic acid to obtain a compound 
of formula 1 . 

The following examples are given by way of illustration only and not to be construed as 
limiting. 
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Examples 



Example 1 

To 400 ml ethylacetate, 70 g (0.27 moles) of anhydrous N-2-[2'-(methoxy)-phenoxy]- 
ethyl]-benzylamine, 10.25 g (0.075 moles) of anhydrous ZnClz and 50 g (0.21 moles) of 
4-(oxiraneylmethoxy)-9H-carbazole are added and the reaction mixture is heated to 70- 
75°C for 3 hrs (TLC control for checking conversion to N-benzylcarvedilol). The 
reaction mixture is cooled to ambient temperature and quenched into 100 ml of -12-15% 
aqueous ammonia. The aqueous layer separated, and the product enriched organic layer 
is washed with water till neutral pH. The organic layer is charcoaUsed, filtered. To this 
solution of N-benzyl carvedilol in ethylacetate, (7g) of wet Pd/C catalyst (5% Pd content 
and 50% moisture content) is added. The reaction mixture is hydrogenated at 3.5-4.5 
Kg/cm^ at temperature of 60-70°C for a period of about 10 hours. The reaction mixture is 
filtered and filtrate concentrated to remove ethylacetate. To the resultant syrupy mass n- 
butanol (100 ml) is added and. the. solution is stirred for about 10 hours, the crystals . 
separated by filtration, washed successively with n-butanol (50 ml) and toluene (50 ml) to 
obtain carvedilol (47 g). The product is recrystallized from 3 volumes of ethyl acetate to 
obtain carvedilol (42 g). . 

Example 2 

To 250 ml dimethoxyethahe, 70 g (0.27 moles) of anhydrous N-2-[2'-(methoxy)- 
phenoxy]-ethyl]-benzylamine, 10.25 g (0.075 moies) of anhydrous ZnCh and 50 g (0.21 
moles) of 4-(oxiraneylmethoxy)-9H-carbazole are added and the reaction mixture is 
heated to 70-75°C for 2.5 hrs (TLC control for checking conversion to N-benzyl 
carvedilol). Dimethoxyethane is distilled off from the reaction mixture and to the 
concentrated mass is added 400 ml ethylacetate, followed by 100 ml of -12-15% aqueous 
ammonia. The aqueous layer separated, and the product enriched organic layer is washed 
with water till neutral pH. The organic layer is charcoalised, filtered. To this solution of 
N-benzyl carvedilol in ethylacetate, (7g) of wet Pd/C catalyst (5% Pd content and 50% 
moisture content) is added. The reaction mixture is hydrogenated at 3.5-4.5 Kg cm" at 
temperature of 60-70°C for a period 6f about 10 hours. The reaction mixture is filtered 
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and filtrate concentrated to remove ethylacetate. To the resultant syrupy mass n-butanol 
(100 ml) is added and the solution is stirred for about 10 hours, the crystals separated by 
filtration, washed successively with n-butanol (50 ml) and toluene (50 ml) to obtain 
carvedilol (50 g). The product is recrystallized firom 3 volumes of ethyl acetate to obtain 
carvedilol (45 g). 

Example 3 

To 5 ml Dioxane 1.4 g (0.0054 moles) of anhydrous N-2-[2'-(methoxy)-phenoxy]-ethyl]- 
benzylamine, 0.21 g (0.0015 moles) of anhydrous ZnClj and 1 g (0.0042 moles) of 4- 
(oxiraneylmethoxy)-9H-carbazole are added and the reaction mixture is heated to 70- 
75°C for 2.5 hrs (TLC control for checking conversion to N-Benzylcarvedilol). The 
dioxane is distilled off from the reaction mixture and to the concentrated mass is added 
10 ml ethylacetate, followed by 2 ml of -12-15% aqueous ammonia. The aqueous layer 
separated, and the product enriched organic layer is washed with water till neutral pH. 
The organic layer is charcoalised, filtered, to. this solution of N-benzyl carvedilol in 
ethylacetate, (0.14 g) of wet Pd/C catalyst (5% Pd content and 50% moisture content) is 
added. The reaction mixture is hydrogenated at 3.5-4.5 Kg/cm^ at temperature of 60-76°C 
for a period of about 10 hours. The reaction mixture is filtered and filtrate concentrated to 
remove ethylacetate. To the resultant -syrupy mass n-butanol (2 ml) is added and the 
solution is stirred for about 10 hours, the crystals separated by filtration, washed 
successively with n-butanol (1 ml) and toluene (1 ml) to obtain carvedilol (0.9 g). The 
product is recrystallized from 3 volumes of ethyl acetate to obtain carvedilol (0.8 g). 

E.\ample 4 

To 450 ml ethylacetate, 70 g (0.27 moles) of anhydrous N-2-[2'-(methoxy)-phenoxy]- 
ethyll-benzylamine, 3.65 g (0.06 moles) of acetic acid and 25 g (0.105 moles) of 4- 
(oxiraneylmethoxy)-9H-carbazoIe are added and the reaction mixture is heated to reflux 
for 24 hrs ( TLC control for checking conversion to N-benzyl car\'ediloI). To the above 
reaction mixture, a second lot of 3.65 g (0.06 moles) of acetic acid and 25 g (0.105 
moles) of 4-(oxiraneylmethoxy)-9H-carbazole are added and the reaction mixture is 
furtiicr heated to reflux for 24 hrs (TLC control for checking conversion to N-benzyl 
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carvedilol). The reaction mixture is cooled to ambient ¥lmperature and subjected to 
hydrogenation reaction. To this solution of N-berizyl c-arV&ilol in ethyla^etate, (7 g) of 
wet Pd/C catalyst (5o/„ Pd content and .50% moisture content) is added. ITie reaction 
mixture is hydrogenated at 3.5-4.5 Kg/cm^ at temperature of 60-70°C for a period of 
about 8 hours. The reaction mixture is filtered and the filtrate is washed v^ith 12-15% v/v 
aqueoiis ammonia (1 volume w. r .t. to the carbazole). The product enriched organic layer 
is separated and concentrated to remove ethylacetate. Tb the resultant syrupy mass n- 
butanol (100 ml) is added and the solution is stirred foV about 10 houVs. the crystals 
separated by filtration, washed successively with n-butanol -(50 ml) and toluene (50 ml) to 
obtain carvedilol (45 g). The product is reciystallized froni 3 volumes of ethyl acetate to 
obtain carvedilol (41 g). 

Example 5 

To . 5 ml dimethoxyethane, 1.4 g (0.0054 moles) of anhydrous N-2-[2»-(methoxy)- 
phenoxy].-ethyl]-benzylamine, 0.07 g (0.00125 moles) of acetic acid and 0.5 g (0.0021 
moles) 4-(oxiraneylmethoxy)-9H-carbazole are added and the reaction mixture is heated 
to 70-75°C for 24 hrs (TLC control, for checking conversion to N-benzyl carvedilol). 
To tjiis reaction mixture, a second lot of 0.07 g (0.00125 moles) of acetic acid and 0.5 g 
(O.Q02r moles) of 4-(oxiraneylmethoxy)-9H-carbazole are added and the reaction mixture 
is fu^/ier heated to 0-75°C for 24 hrs (TLC control for checking conversion of to N- 
benzyl carvedilol). Dimetho^^yethane is distilled off fi-om the reaction mixture and to the 
concentrated reaction mixture 10 ml ethylacetate is added and subjected the reaction mass 
to hydrogenation. To this solution of N-benzyl carvedilol in ethylacetate, (0.14 g) of wet 
Pd/C catalyst (5% Pd content and 50% moisture content) is added. The reaction mixture 
is hydrogenated at 3.5-4.5 Kg/cm" at temperature of 60-70X for a period of about 8 
hours. The reaction mixture is filtered and the filtrate is washed with 12115% v/v aqueous 
ammonia (1 volume w. r .t. to the carbazole). The product emiched organic layer is 
separated and concentrated to remove ethylacetate. To the resultant syrupy mass n- 
butanol (2 ml) is added and the solution is stirred for about 10 hours, the crystals 
separated by filtration, washed successively with n-butanol (1 ml) and toluene (1 ml) to 
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obtain carvedilol (0.9 g). The product is recrystallized from 3 volumes of ethyl acetate to 
obtain carvedilol (0.75 g). 

Example 6 

To 5 ml dioxane 1.4 g (0.0054 moles) of anhydrous N-2-[2'-(methoxy)-phenoxy]-ethyl]- 
benzylamine. 0.07 g (0.00125 moles) of acetic acid and 0.5 g (0.0021 moles) of 4- 
(oxiraneyhnethoxy)-9H-carba2ole are added and the reaction mixture is heated to 70- 
75°C for 24 hrs (TLC control for checking conversion to N-benzyl carvedilol). To this 
reaction mixture, a second lot of 0.07 g (0.00125 moles) of acetic acid and 0.5 g (0.0021 
moles) of 4-(oxiraneylmethoxy)-9H-carbazole are added and the reaction mixture is 
• further heated to 70-75«C for 24 hrs (TLC control for checking conversion.to N-benzyl 
carvedilol). Dioxane is distilled off from the reaction mixture and to the concentrated 
reaction mixture 10 ml ethylacetate is added and subjected the reaction mass to 
hydrogenation. To this solution of N-benzyl carvedilol in ethylacetate, (0.14 g) of wet 
Pd/C catalyst (5% Pd content and 50% moisture content) is added. The reaction mixture 
is hydrogenated at 3.5-4.5 Kg/cm' at temperature of 60-70°C for a period of about 8 
hours. The reaction mixture is filtered and the filtrate is washed with 12-15% v/v aqueous 
ammonia (1 volume w. r .t. to ihe carbazole). The product enriched organic layer is 
separated and concentrated to. remove ethylacetate. To the resultant syrupy mass n- 
butanol (2 ml) is added and the solution is stirred for about . 10 hours, the crystals 
separated by filtration, Washed successively with n-butanol (1 ml) and toluene (1 ml) to, 
obtain carvedilol (0.9 g). The product is recrystallized from 3 volumes of ethyl acetate to' 
obtain carvedilol (0.75 g). 

Example 7 

To 8 ml ethylacetate 1.4 g (0.0054 moles) of anhydrous N-2-[2'-(methoxy)-phenoxy]- 
ethyl]-ben2ylamine, 0.15 g (0.0013 moles) trifluoroacetic acid and 0.5 g (0.0021 moles) 
of 4-(oxiraneylmethoxy)-9H-carbazole are added and the reaction mixture is heated to 
70-75''C for 24 lirs (TLC control for checking conversion to N-benzyl car\edilol). To 
this reaction mixture, a second lot of 0. 1 5 g (0.0013 moles) of trifluoroacetic acid and 
0.5 g (0.0021 moles) of 4-(oxiraneylmethoxy)-9H-carbazole are added and the reaction 
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mixture is further heated to 70-75OC for 24 hrs (TLC control for checking conversion 
to N-benzyl carvedilol). The reaction mixture can be further subjected to hydrogenation 
reaction as described above in example 4. 

Example 8 

To 5 ml dimethoxyethane 1.4 g (0.0054 moles) of anhydrous N-2-[2'-(methoxy)- 
phenoxyJ-ethyU-benzylamine. 0.15 g (0.0013 moles) of trifluoroacetic acid and 0.5 g 
(0.0021 moles) of 4.(oxiraneyhnethoxy)-9H-carbazoIe are added and the reaction 
mixture is heated to 70-7500 for 24 hrs (TLC control for checking conversion to N- 
benzyl carvedilol). To this reaction mixture, a second lot of 0.15 g (0.0013 moles) of 
trifluoroacetic acid and 0.5 g (0.0021 moles) of 4-(oxiraneylmethoxy)-9H-carbazole are 
added and the reaction mixture i^ further heated to 70-75°C for 24 hrs (TLC control for 
checking conversion to N-benzyl carvedilol). The reaction mixture can be further 
subjected to hydrogenation reaction after distilling off dimethoxyethane and adding 10 ml 
ethylacetate, as described above in example 5. ' . 

Example 9 

To 5 ml dioxane 1.4 g (0.0054 moles) of anhydrous N.2-[2'-(methoxy).phenoxy]-ethyl]. 
benzylamine. 0.15 g (0.0013 moles) of trifluoroacetic acid and 0.5 g (0.0021 moles) of 
4-(oxiraneylmethoxy)-9H-carba2ole are added and the reaction mixture is heated to 70- 
750c for 24 Hrs (TLC control for checking conversion to N-benzyl carvedilol). To this • 
reaction mixture, a second lot of 0.15 g (0.0013 moles) of trifluoroacetic acid and 0.5 g 
(0.0021 moles) of 4-(oxiraneylmethoxy)-9H-carba2ole are added and the reaction mixture 
is further heated to 70-75°C for 24 hrs (TLC control for checking conversion to N-benzyl 
carvedilol). The reaction mixture can be further subjected to hydrogenation reaction as 
described above in example 6, after distilling off dioxane and adding 10 ml ethylacetate. 

Example 10 

To 400 ml ethylacetate, 70 g (0.27 moles) anhydrous N-2-[2'-(methoxy)-phenoxy]- 
ethyl]-benzylamine, 10.25 g (0.075 moles) of anhydrous ZnCl: and 50 g (0.21 moles) 
of 4-(oxiraneylmetho.xy)-9H-carbazole are added and the reaction mixture is heated to 
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70-75°C for 3 hrs (TLC control for checking conversion to N-benzyl cawedilol). The 
reaction mixture is cooled to ambient temperature and quenched into 100 ml of -12-15% 
aqueous ammonia. The aqueous layer separated, and the product enriched organic layer 
is washed with water till neutral pH. The organic layer is charcoalised, filtered and the 
filtrate subjected to hydrogenation reaction. To this solution of N-benzyl carvedilol in 
ethylacetate. (7 g) of wet Pd/C catalyst (5% Pd content and 50% moisture conteiit) is 
added. The reaction mixture is hydrogenated at 4.0 Kg/cm^ at temperature of 60-70OC for 
a period of about 10 hours. The reaction mixture is filtered and filtrate concentrated to 
about 3-4 volumes of the original volume and left for crystallisation of crude carvedilol 
for a period of about 10 hrs and filtered to obtain cravedilol (50 g). The product is' 
recrystallized firom 3 volumes of ethyl acetate to obtain carvedilol (42 g). 

Example 11 

To 400 ml ethylacetate. 70 g (0.27 moles) anhydrous N-2-[2'-(methoxy)-phenoxy]- 
ethylj-benzylamine. 10.25 g (0.075 moles) of anhydrous ZnCb and 50 g (0.21 moles) 
of 4-(oxiraneylmethoxy)-9H-carbazoIe are added and the reaction mixture is heated to 
70-75°C for 3 hrs (TLC control for.checking conversion to N-benzyl carvedilol). The 
reaction mixture is cooled to ambient temperature and quenched into 100 ml of -12-15% 
aqueous ammonia. The aqueous layer separated, and the product enriched organic layer 
is washed with water till neutral pH: The organic layer is charcoalised, filtered and the 
filtrate subjected to hydrogenation reaction. To this solution of N-benzyl carvedilol in 
ethylacetate, 5 ml acetic acid is added, followed by (7 g) of wet Pd/C catalyst (5% Pd 
content and 50% moisture content) is added. The reaction mixture is hydrogenated at 4.0 
Ks/cm- at temperature of 60-70<'C for a period of about S hours. The reaction mixture is 
filtered and the filtrate is washed with 40 ml of 12-15% v/v aqueous ammonia. The 
product enriched organic layer is separated and concentrated to remove ethylacetate. To 
the resultant syrupy mass n-butanol (100 ml) is added and the solution is stirred for about 
10 hours, the crystals separated by filtration, washed successively with n-butanol (50 ml) 
and toluene (100 ml) to obtain carvedilol (55.4 g). The product is recrystallized from 3 
\olumes of ethyl acetate to obtain carvedilol (49 g). 
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Example 12 

To 450 ml ethylacetate. 82.5 g (0.27 moles, on dry basis) of N-2-[2'-(methoxy)- 
phenoxy]-ethyl]-benzylamine (moisture content 15%), 3.65 g (0.06 moles) of acetic acid 
and 25 g (0.105 moles) of 4-(oxiraneylmethoxy)-9H-carbazole are added and the 
reaction mixture is heated to reflux for 24 hrs (TLC control for checking conversion of 
to N-benzyl carvedilol). To the above reaction mixture, a second lot of 3.65 g (0.06 
moles) of acetic acid and 25 g (0.105 moles) of 4-(oxiraneylmethoxy)-9H-carbazole are 
added and the reaction mixture is further heated to reflux for 24 hrs (TLC control for 
checking conversion to N-benzyl carvedilol). The reaction mixture is cooled to ambient 
temperature and subjected to hydrogenation reaction as described in example 4 above. 
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The present invention is defined by following 

A] A process for preparation of l-[9'H-carbazol-4'-yloxy]-3-[{2"-(2"- 
(methoxy)phenoxy)-ethyl}-amino]-propan-2-ol, a compound of formula 1 in racemic 
fonn or in the form of optically active R or S enantiomer or its phaimaceuticaily 
acceptable salt, 

?" 

^^Hz-CH-CHj-NH-CHj-CHj-O f^^^^^^ 

H3CoA^ 




NH 



Formula 1 

comprising, 

a) reacting 4.(oxiraneylmethoxy)-9H-carba2ole, a compound of fomiula 2 or the R 
or S enantiomer thereof with a compound of fomiula 5, 

O CH2-CH-CH2 

° - OCHt 





Formula 2 Formula 5 

wherein R| is benzyl or substituted benzyl group, in an aprotic organic solvent 
in presence of a catalyst to obtain a compound of formula 6, or the R or S 
enantiomer thereof, wherein R| is as defined above, 

CH2-CH-CH2-N CH2-CH;-0 f'^^^^ 




Formula 6 

b) subjecting the resultant compound of formula 6 to deben2>'Iation reaction 
by catalytic hydrogenation to obtain the compound of formula 1, if desired 
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converting the resultant compound of fomiula 1 to a pharmaceutically 
acceptable salt thereof. 

B] The process as defined in 'A' above, comprising 

a) reacting a compound of formula 2 with N-2-[2'-(methoxy)-phenoxy]-ethyI]- 
benzylamine, a compound of formula 5 wherein R, is benzyl to obtain 1-[N- 

. {''enzyl}.2'-({2"-(methoxy)phenoxy)-ethyl}-amino]-3-[9"'H-carbazol-4"'- 
yloxy]-propan-2-ol, a compound of fonnula 6 wherein R, is benzyl. 

C] The process as defined in 'A' above, wherein the aprotic organic solvent is selected 
from ethyl acetate, dioxane, dimethoxyethane and the catalyst is selected from ZnCI^. 
AICI3. C0CI2, CnCh, acetic acid, trifluoroacetic acid, succinic acid, glutatic acid, oxalic 
acid, zinc acetate, sodium dihydrogen phosphate and water. 

D] The process as defined in 'A' above, wherein the aprotic organic "solvent is selected 
from ethyl acetate, dioxane, dimethoxyethane and tiie catalyst is selected from ZnCh, 
acetic acid, trifluoroacetic acid. 

E] The process as defined in 'A' above, wherein the catalyst is ZnCh. 

F] The process as defined in 'A' above wherein, in step 'a' of the process the aprotic 
organic solvent is ethyl acetate and in step 'b' of the process the debenzylation reaction 
IS earned out in ethyl acetate in presence of Pd/C catalyst. 

G] A process for preparation of l-[9'H-carbazol-4'-yIoxyJ-3-[{2"-(2"- 
(methoxy)phenoxy)-ethyl}-amino]-propan-2-ol, a compound of formula 1 in racemic 
form or in the form of optically active R or S enantiomer or its pharmaceutically 
acceptable salt. 
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r 



X) 




Formula 1 



comprising subjecting the compound of fomiula 6 or the R or S enantiomer thereof. 

.TV ^ 



wherein R, is benzyl or substituted benzyl group, to debenzylation reaction by 
catalytic ,hydrogenation in ethyl acetate, if desired converting the resultant 
compound of formula 1 to a pharmaceutically acceptable salt thereof 

H] The process as defined in 'G' above, wherein R, is benzyl. 

I] The process as defined in 'G' above, wherein the debenzylation reaction is carried out 



J] The process defined in 'G' above, wherein the compound of formula 6 is prepared by 
reacting 4-(oxiraneyImethoxy)-9H-carbazole, a compound of formula 2 or the R or S 
enantiomer thereof with a compound of fonnula 5, 




Formula 6 



in ethyl acetate in presence of acetic acid. 





Formula 2 



Formula 5 
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R, is benzyl or substituted benzyl group, in an aprotic organic solvent i) 



in 



presence of a catalyst. 



K] The process as defined in 'J' above, wherein the debenzylation reaction is carried out 
in presence of Pd/C catalyst, wherein the ratio of the compound of formula 2:Pd/C 
catalyst is between the range of 1 :0. 1 to 1 :0.2 wt/wt. 

L] The process as defined in 'K' above, wherein the ratio is 1:0.14 wt/wt. 



Dated this 17* day of July 2003. 



SUDHIRVALIA 
WHOLETIME DIRECTOR, 
SUN PHARMACEUTICAL INDUSTRIES LTD. 
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ABSTRACT 

A PROCESS FOR PREPARATION OF l-(9'H-CARBAZOL^'-YLOXYl-3-f{2"-(2"- 
(METHOXY)PHENOXY)-ETHYL}-AML\OI-PROPAN-2-OL 

The present invention provides a catalytic process for preparation of l-[9'H-carbazol-4'- 
yloxy]-3-[{2"-(2"-(methoxy)phenoxy)-ethyl}-amino]-propan-2-ol, a compound of 
formula 1 in racemic form or in the form of optically active R or S enantiomer or its 
pharmaceutically acceptable salt, 

^^CHs-CH-CHi-NH-CHl-CH2-0 

H,CO 




Formula 1 

comprising, reacting 4-(oxiraneylmethoxy)-9H-carbazole, a compound of formula 2 or 
the R or S enantiomer thereof with a compound of formula 5, 

O CH,-CH-CH, 

- \/ - 

° - .OCH3 





0CHiCH2-NH-R| 

Formula 2 Formulas 

wherein R, is benzyl or substituted benzyl group, in an aprotic organic solvent in 
presence of a catalyst to obtain a compound of formula 6, or the R or S enantiomer 
thereof, wherein R| is as defined above. 




CHn-CH— CH:-N CH2-CH1-O 



H3CO 




Formula 6 



The resultant compound of formula 6 is subjected to debenzylation reaction by catalytic 
hydrogenation to obtain the compound of formula 1, if desired converting the resultant 
compound of formula 1 to a pharmaceutically acceptable salt thereof 



To 

The Controller of Patents, 
The Patent Office, 
Mumbai - 400 013 



